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ABSTRACT

In an effort to reduce energy consumption in residential buildings, numerous
studies have been conducted in different countries in order to determine the optimal
thickness of the thermal insulation of external walls. In this study, Rockwool and
Polystyrene were used as insulation materials of external building walls located in three
cities from different climate zones in Libya (Tripoli, Sabha and Yefren). The optimization
is based on the analysis of life cycle cost. Depending on the type of insulation, the kWh
cost of electricity and the climate zones, the results show that the optimum thickness of
insulation ranges from 7.2 cm to 14.7 cm with an amount of energy savings between 6.6
— 16.2 LD/m?. The payback periods were calculated to be 1.5 to 2.3 years. The highest
value in energy saving is found in the city of Yefren where polystyrene was used. In
addition, results showed that the polystyrene insulation was the favourite in all locations.
The study also showed that the current subsidized price of electricity does not encourage
consumers to seek means to save energy by using thermal insulations.
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